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Research problems 
The purpose of the research problems section is the presentation of unsolved 
problems in discrete mathematics. Older problems are acceptable if they are not 
as widely known as they deserve. Problems should be submitted using the format 
as they appear in the journal and sent to 
Professor Brian Alspach 
Department of Mathematics and Statistics 
Simon Fraser University 
Burnaby, B.C. 
Canada V5A lS6. 
Readers wishing to make comments dealing with technical matters about a 
problem that has appeared should write to the correspondent for that particular 
problem. Comments of a general nature about previous problems should be sent 
to Professor Alspach. 
Problems 152-154. Posed by T. W. Tucker. 
Correspondent: T. W. Tucker 
Department of Mathematics 
Colgate University 
Hamilton, NY 13346 
USA 
Problem 152. Find all Cayley graphs embeddable on the Klein bottle. 
Reference 
[l] T.W. Tucker, Symmetric embeddings of Cayley graphs in nonorientable surfaces, Proc. Sixth 
International Conf. Theory Applications Graphs, to appear. 
Problem 153. The symmetric genus of a group G, denoted a(G), is the minimum 
genus of a surface on which G acts. Compute a(G) for abelian groups G. It 
should be the case that a(G) = a(G’) is the canonical form for G has no Z2 
factors. MacLachlan [l] has computed a’(G) for G abelian. 
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Reference 
[I] C. MacLachlan, Abelian groups of automorphisms of compact Riemann surfaces, Proc. London 
Math. Sot. (3) 15 (1965) 699-712. 
Problem 154. Compute the groups of genus three. 
